Effects of ginsenoside Rg1 on c-fos gene expression and cAMP levels in rat hippocampus.
To study the mechanisms of Rg1 antiaging and nootropic function. Using Northern and Western blot analyses, the levels of c-fos mRNA and fos protein were determined in the hippocampus of young and old rats treated with or without ginsenoside Rg1. The expression of c-fos gene and protein was decreased in the hippocampus of aged rats, but dose-dependently increased in young and aged rats after the administration of Rg1. Furthermore, Rg1 increased the level of cAMP in the hippocampus of both young and old rats. The changes at the genomic and protein levels, arisen from the increase of cAMP, provide an explanation of the mechanisms of Rg1 nootropic and antiaging function. The c-fos proto-oncogene is the prototype of the early-response class of genes. It encodes for a nuclear phosphoprotein, which after forming a complex with the protein product of another oncogene c-jun, binds to the AP-1 sites of DNA, and acts as a regulatory factor for gene transcription. The c-fos gene expression can be considered as a marker for neuronal activity. Moreover, fos protein is believed to be involved in processes related to neuronal plasticity. Ginsenoside Rg1 is one of the important pharmacological principles of ginseng and shares many pharmacological effects of this plant, such as, facilitating learning and memory, and alleviating many ailments, especially those associated with aging. Since the c-fos gene expression might be of crucial importance for neuronal activity and cAMP is a factor regulating gene expression. The present work was to study the effects of Rg1 on c-fos mRNA and protein expression as well as cAMP and cGMP levels.